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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims (1-26) are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

3. The limitation, "non-uniform Rake filter" claimed in each independent claim has 
not been explained in the specification. The applicant fails to specifically show that 
difference between a conventional uniform rake filter and a non-uniform rake filter. 
Therefore, it is not clear to the examiner what the applicant is trying to contemplate with 
this limitation. However, for the purpose of art consideration on the merits, the 
examiner will construed this limitation as a rake filter having different tap spacing. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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5. Claims (1-26) are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

6. The limitation, "non-uniform Rake filter" claimed in each independent claim, is 
indefinite. The applicant fails to specifically show that difference between a 
conventional uniform rake filter and a non-uniform rake filter. Therefore, it is not clear to 
the examiner what the applicant is trying to contemplate with this limitation. However, 
for the purpose of art consideration on the merits, the examiner will construed this 
limitation as a rake filter having different tap spacing. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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9. Claims (1-26) are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dent et al (hereinafter Dent) (US Patent 5,572,552) in view of Wang (US 
Publication 2005/0152486 A1), and further in view of Khayrallah et al (hereinafter 
Khayrallah) (US Publication 2005/0130616 A1). 

Re claim 1 , Dent discloses a Rake receiver comprising: a Rake filter coefficient 
estimator that computes channel coefficients of each received channel component, 
wherein the Rake filter coefficient estimator computes a Rake filter coefficient for each 
estimated channel coefficient (See col. 4, lines 53-65, including equation 4. The 
conjugate of a(k) is the filter's coefficients derived from the channel tap coefficients.), 
and an adaptable non-uniform Rake filter including multiple non-uniform tap delay filters 
to extract delay information from each selected Rake filter coefficient and to configure 
structure of the multiple non-uniform tap delay filters. (See col. 4, lines 53-65. The 
conjugate of a(k) is the filter's coefficients derived from the channel tap coefficients. 
The channel tap coefficients contain information regarding the amplitude and phase 
shifts of the propagation path "channel" that the received signal traveled. Therefore, 
according to equation 4 & 5, the filters coefficients are able to extract this information 
from the channel tap coefficients so as to compensate for the channel impairments.) 

But the reference of Dent fails to specifically disclose that the rake filter is a non- 
uniform rake filter. However, Wang does. (See paragraph 70) Wang discloses a non- 
uniform^ spaced LMMSE receiver with an LMMSE filter. Such a receiver is amore 
general version of an L-rake receiver. 
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Therefore, taking the combined teachings of Dent and Wang as a whole . It 
would have been obvious to one of ordinary skill in the art to have modified the system 
of Dent, in the manner as claimed and as taught by Wang, for the benefit of optimizing 
the signal to noise ratio. (See paragraph 1 38) 

The combination of Dent and Wang disclose the limitation as claimed, except 
they fail to specifically disclose that wherein the Rake filter coefficient estimator selects 
one or more Rake filter coefficients from the estimated channel coefficients based on 
channel characteristics. 

However, Khayrallah does. (See paragraph 59) Khayrallah discloses a rake 
processor comprising a combining weight parameter and a finger placement processor. 
The former generates weights based on the channel coefficients of the propagation 
paths associated with each signal image. 

Therefore, taking the combined teachings of Dent, Wang & Khayrallah as a 
whole . It would have been obvious to one of ordinary skill in the art to have 
incorporated this feature into the system of Dent, as modified by Wang, in the manner 
as claimed and as taught by Khayrallah, for the benefit of compensating for multi-path 
interferences. 

Re claim 2, the combination of Dent, Wang, and Khayrallah further discloses that 
wherein the Rake filter coefficient estimator selects the one or more Rake filter 
coefficients based on channel components having a most signal energy. (In Khayrallah, 
see fig. 3: 162 & paragraphs 34 & 52) 



Application/Control Number: 10/758,054 Page 6 

Art Unit: 261 1 

Re claim 3, the combination of Dent, Wang, and Khayrallah further discloses that 
wherein the Rake filter coefficient estimator selects a Rake coefficient having the most 
signal energy as a primary Rake filter component from the one or more Rake filter 
coefficients, wherein the Rake filter coefficient estimator applies a weighted criteria for 
selection of Rake coefficients corresponding to channel components occurring before 
and after the primary Rake filter component. (In Khayrallah, see fig. 3: 154 & paragraph 
60) 

Re claim 4, the combination of Dent, Wang, and Khayrallah further discloses that 
wherein the Rake receiver applies the weighted criteria based on knowledge of a 
specific scenario of a Rake receiver application. (One skilled in the art would know that 
the weight selection is solely based on the type of propagation path the receiver is being 
exposed to.) 

Re claim 5, the motivation for combining these references has already been 
established in claim 1 above, therefore, the combination of Dent, Wang, and Khayrallah 
further discloses a Rake receiver for receiving one or more channel components from a 
transmitter and outputting a channel matched signal comprising: a channel coefficient 
module that estimates channel coefficients of each received channel component from 
the transmitter (In Dent, see col. 4, lines 41-42); a Rake filter coefficient module that 
computes a Rake filter coefficient for each estimated channel coefficient (In Dent, see 
col. 4, lines 53-65); a Rake coefficient selector that selects one or more Rake filter 
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coefficients from the computed Rake filter based on channel characteristics (In 
Khayrallah, see paragraph 59); and an adaptable non-uniform Rake filter that extracts 
delay information from each selected Rake filter coefficient on a real time basis and 
configures structure of non-uniform tap delay filters, (In Dent, see col. 4, lines 53-65. 
The conjugate of a(k) is the filter's coefficients derived from the channel tap coefficients. 
The channel tap coefficients contain information regarding the amplitude and phase 
shifts of the propagation path "channel" that the received signal traveled. Therefore, 
according to equation 4 & 5, the filters coefficients are able to extract this information 
from the channel tap coefficients so as to compensate for the channel impairments.) 
and wherein the adaptable non-uniform Rake filter combines the one or more channel 
components with associated delay information using the configured adaptable non- 
uniform Rake filter and outputs the adaptively channel matched signal. (In Khayrallah, 
see fig. 1 . Furthermore, one skilled in the art would know that the filter coefficients are 
used to compensate for multi-path interferences, and that the output of the rake 
combiner is a channel matched signal.) 

Re claim 6, the motivation for combining these references has already been 
established in claim 1 above, therefore, the combination of Dent, Wang, and Khayrallah 
further discloses an SNR estimator that estimates SNR (signal-to-noise ratio) (In 
Khayrallah, see paragraph 68); and an SNR/Delay spread based selector that 
compares each of the selected one or more Rake filter coefficients to a first threshold 
SNR value with respect to the channel component having the most signal energy (In 
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Khayrallah, see fig. 4B: 307, and paragraph 44.), wherein the adaptable non-uniform 
Rake filter selects a subset of Rake filter coefficients from the selected one or more 
Rake filter coefficients such that each of the one or more Rake filter coefficients in the 
subset have a signal energy higher than or equal to the first threshold SNR value with 
respect to the channel component having the most signal energy.(ln Khayrallah, see 
paragraph 52.) 

Re claim 7, the motivation for combining these references has already been 
established in claim 1 above, therefore, the combination of Dent, Wang, and Khayrallah 
further discloses a delay spread estimator to determine a channel spread using the 
input signal, wherein the SNR/Delay spread based selector compares the determined 
channel spread to a threshold spread value (In Khayrallah, see fig. 4B: 307, and 
paragraph 44.), wherein the adaptable non-uniform Rake filter does switches to a 
default Rake filter when the determined channel spread is below the threshold spread 
value. (In Khayrallah, see fig. 4B: 307 & 308. In this level, element 308 was not 
selected due to its energy level being less than a threshold. However, element 307 was 
selected due to its energy level being greater than a threshold.) 

Re claim 8, the motivation for combining these references has already been 
established in claim 1 above, therefore, the combination of Dent, Wang, and Khayrallah 
further discloses wherein the Rake coefficient selector further selects default Rake filter 
coefficients from the selected subset of Rake filter coefficients and switches to a default 



Application/Control Number: 10/758,054 Page 9 

Art Unit: 2611 

Rake filter based on estimated SNR obtained from the SNR estimator (In Khayrallah, 
see fig. 4B: 307 & 308. In this level, element 308 was not selected due to its energy 
level being less than a threshold. However, element 307 was selected due to its energy 
level being greater than a threshold.), wherein the SNR/Delay spread based selector 
compares the estimated SNR to a second threshold SNR value and configures the 
adaptable non-uniform Rake filter structure using the default Rake filter coefficients 
when the estimated SNR is below the second threshold SNR value. (In Khayrallah, see 
fig. 4B: 307 & 308 & paragraph 60 "processor may select candidate.... from a lower 
state".) 

Re claim 9, the motivation for combining these references has already been 
established in claim 1 above, therefore, the combination of Dent, Wang, and Khayrallah 
further discloses a Rake receiver using an adaptable non-uniform tap delay filters 
comprising: a channel coefficient module estimates channel coefficients of each 
received channel component from a transmitter (In Dent, see col. 4, lines 41-42); a 
Rake filter coefficient module computes a Rake filter coefficient for each estimated 
channel coefficient (In Dent, see col. 4, lines 53-65); a Rake coefficient selector selects 
one or more Rake filter coefficients from the computed Rake filter based on channel 
characteristics (In Khayrallah, see paragraph 59); an adaptable non-uniform Rake filter 
extracts delay information from each selected Rake filter coefficient on a real time basis 
and to configure structure of non-uniform tap delay filters (In Dent, see col. 4, lines 53- 
65. The conjugate of a(k) is the filter's coefficients derived from the channel tap 
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coefficients. The channel tap coefficients contain information regarding the amplitude 
and phase shifts of the propagation path "channel" that the received signal traveled. 
Therefore, according to equation 4 & 5, the filters coefficients are able to extract this 
information from the channel tap coefficients so as to compensate for the channel 
impairments. Furthermore, these coefficients are used mainly to adaptively and 
iteratively update the parameters in the filter.), and wherein the adaptable non-uniform 
Rake filter to combine the one or more channel components with associated delay 
information using the configured adaptable non-uniform Rake filter and to output a 
adaptively channel matched signal (In Khayrallah, see fig. 1. Furthermore, one skilled 
in the art would know that the filter coefficients are used to compensate for multi-path 
interferences, and that the output of the rake combiner is a channel matched signal ); 
and a demodulator to receive the adaptively channel matched signal and to output a 
decoded signal.(ln Khayrallah, see paragraph 27. "wireless receiver 100 may be 
embodied in any wireless device, such as a base station or a mobile terminal". 
Furthermore, one skilled in the art would know that the "wireless receiver 100" would 
have necessitated some kind of demodulator/decoder to decode the received signal.) 

Re claim 10, the motivation for combining these references has already been 
established in claim 1 above, therefore, the combination of Dent, Wang, and Khayrallah 
further discloses that wherein the adaptable non-uniform Rake filter configures register 
structures of the non-uniform tap delay filters. (In Dent, see col. 4, lines 53-65. The 
conjugate of a(k) is the filter's coefficients derived from the channel tap coefficients. 
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The channel tap coefficients contain information regarding the amplitude and phase 
shifts of the propagation path "channel" that the received signal traveled, therefore, 
according to equation 4 & 5, the filters coefficients are able to extract this information 
from the channel tap coefficients so as to compensate for the channel impairments. 
Furthermore, these coefficients are used mainly to adaptively and iteratively update the 
parameters in the filter.) 

Re claim 1 1 , the motivation for combining these references has already been 
established in claim 1 above, therefore, the combination of Dent, Wang, and Khayrallah 
further discloses that wherein the adaptable non-uniform Rake filter configures structure 
of multiplier bank of the non-uniform tap delay filters. (In Dent, see col. 4, lines 53-65. 
The conjugate of a(k) is the filter's coefficients derived from the channel tap coefficients. 
The channel tap coefficients contain information regarding the amplitude and phase 
shifts of the propagation path "channel" that the received signal traveled. Therefore, 
according to equation 4 & 5, the filters coefficients are able to extract this information 
from the channel tap coefficients so as to compensate for the channel impairments. 
Furthermore, these coefficients are used mainly to adaptively and iteratively update the 
parameters in the filter.) 

Claim 12 has been analyzed and rejected w/r to claim 5 above. 
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Claim 13 has been analyzed and rejected w/r to claim 10 above. 

Claim 14 has been analyzed and rejected w/r to claim 11 above. 

Re claim 15, the motivation for combining these references has already been 
established in claim 1 above, therefore, the combination of Dent, Wang, and Khayrallah 
further discloses a system comprising: a bus (In Khayrallah, see fig. 1: the lines 
connecting each element to each other); a processor coupled to the bus (In Khayrallah, 
see fig. 1 : the processor 150 is connected to other elements by means of buses); a 
memory coupled to the processor (In Khayrallah, see fig. 1 : one skilled in the art would 
know that memory chips are an inherent elements within processors); a network 
interface coupled to the processor and the memory; and a Rake receiver coupled to the 
network interface and the processor ((In Khayrallah, see fig. 7: receiver 100 is coupled 
to other antennas to form a network), wherein the Rake receiver further comprising: a 
channel coefficient module estimates channel coefficients of each received channel 
component from a transmitter (In Dent, see col. 4, lines 41-42); a Rake filter coefficient 
module computes a Rake filter coefficient for each estimated channel coefficient (In 
Dent, see col. 4, lines 53-65); a Rake coefficient selector selects one or more Rake filter 
coefficients from the estimated channel coefficients based on channel characteristics (In 
Khayrallah, see paragraph 59); and an adaptable non-uniform Rake filter extracts delay 
information from each selected Rake filter coefficient and to configure structure of non- 
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uniform tap delay filters (In Dent, see col. 4, lines 53-65. The conjugate of a(k) is the 
filter's coefficients derived from the channel tap coefficients. The channel tap 
coefficients contain information regarding the amplitude and phase shifts of the 
propagation path "channel" that the received signal traveled. Therefore, according to 
equation 4 & 5, the filters coefficients are able to extract this information from the 
channel tap coefficients so as to compensate for the channel impairments. 
Furthermore, these coefficients are used mainly to adaptively and iteratively update the 
parameters in the filter.), and wherein the adaptable non-uniform Rake filter to combine 
the one or more channel components with associated delay information using the 
configured adaptable non-uniform Rake filter and to output the channel matched signal. 
(In Khayrallah, see fig. 1 . Furthermore, one skilled in the art would know that the filter 
coefficients are used to compensate for multi-path interferences, and that the output of 
the rake combiner is a channel matched signal.) 

Claim 16 has been analyzed and rejected w/r to claim 9 above. 

Claim 17 has been analyzed and rejected w/r to claim 6 above. 



Claim 18 has been analyzed and rejected w/r to claim 7 above. 
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Claim 19 is a method claim corresponding to system claim 5. Hence, the 
elements in system claim 5 would have necessitated the steps performed in method 
claim 19. Therefore, claim 19 has been analyzed and rejected w/r to claim 5. 

Claim 20 is a method claim corresponding to system claim 3. Hence, the 
elements in system claim 3 would have necessitated the steps performed in method 
claim 20. Therefore, claim 20 has been analyzed and rejected w/r to claim 3. 

Claim 21 is a method claim corresponding to system claim 8. Hence, the 
elements in system claim 8 would have necessitated the steps performed in method 
claim 21 . Therefore, claim 21 has been analyzed and rejected w/r to claim 8. 

Claim 22 is a method claim corresponding to system claim 7. Hence, the 
elements in system claim 7 would have necessitated the steps performed in method 
claim 22. Therefore, claim 22 has been analyzed and rejected w/r to claim 7. 

Claim 23 has been analyzed and rejected w/r to claim 5 above. 

Claim 24 has been analyzed and rejected w/r to claim 3 above. 

Claim 25 has been analyzed and rejected w/r to claim 8 above. 
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Claim 26 has been analyzed and rejected w/r to claim 7 above. 
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